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2. ,\ 

INTRODUCTION 

Any worlc on f i s h c u l t u r e o r f i s h p r e s e r v a t i o n i n v o l v e s 

a t some s t a g e o f i t s p r o g r e s s the f o o d o f fiishes. T h i s , 

r e d u c e d t o t h e u l t i m a t e end, c e n t r e s a r o u n d p l a n k t o n i e f o r m s . 

The r e a l i z a t i o n o f t h i s f a c t h a s , w i t h i n r e c e n t y e a r s , 

c a u s e d a c o n s i d e r a b l e s t u d y o f t h i s phase o f l i f e . • T h i s i s 

e s p e c i a l l y t r u e i n t h e - c a s e o f the s t u d y o f f r e s h - w a t e r o r 

g a n i s m s . V e r y l i t t l e worlc on f r e s h - w a t e r b i o l o g y has been 

done i n B r i t i s h C o l u m b i a , e x c e p t a r o u n d a few l a k e s where 

f i s h h a t c h e r i e s a r e l o c a t e d . I t i s f i t t i n g t h a t a b r o a d e r 

knowledge o f t h e p l a n k t o n f o r m s o f t h e f r e s h - w a t e r l a k e s i n 

B r i t i s h C o l u m b i a s h o u l d be had, b o t h f r o m an e c o n o m i c a l as 

w e l l as z o o l o g i c a l p o i n t o f v i e w . 

I t was w i t h a v i e w t o s t u d y i n g f r e s h - w a t e r p l a n k t o n i e 

f o r m s and o b s e r v i n g t h e i r s e a s o n a l v a r i a t i o n t h a t Dr. C, 

M c l e a n F r a s e r s u g g e s t e d t h a t a s u r v e y o f F l o r e n c e l a k e , 

V a n c o u v e r I s l a n d , be made as a f i t and t i m e l y p i e c e o f 

r e s e a r c h work. 





The E a s t K . - E a s t S h o r e . 



E a s t Shore - - C e n t r a l Re p ion 







3. 

FLORENCE LAKE 

L o c a t i o n and S i z e . 

/ F l o r e n c e Lake I s l o c a t e d t e n m i l e s Vf. N. W. o f 

V i c t o r i a , B. C , a t L a t i t u d e 4 8 ° 2 7 T 3 6 " , L o n g i t u d e 1 2 3 ° . 

30^45' T w i t h an e l e v a t i o n o f a p p r o x i m a t e l y 200 f e e t .-.above 

sea. l e v e l and a b o u t a q u a r t e r o f a m i l e n o r t h o f t h e I s l a n d 

Highway. 

I t o c c u p i e s a s m a l l o v a l "basin a q u a r t e r o f a m i l e l o n g 

and an e i g h t h o f a m i l e w i de; "bordered on t h e west and n o r t h 

"by a h i l l o f a l t i t u d e 500' -600 T ; on t h e e a s t hy a r i s e o f 

abo u t . 1 0 0 ' .." 

M a r s h y a r e a s mark the n o r t h and s o u t h "boundaries. The 

n o r t h e r n a r e a , w h i c h i s l i m i t e d hy the c o n t o u r o f t h e h i l l 

oh t h a t s h o r e , d r i e s up as the summer a p p r o a c h e s . The s o u t h 

e r n a r e a , w h i c h may e x t e n d as f a r as t h e I s l a n d Highway a t 

f l o o d w a t e r , i n summer c o n s i s t s o f a s m a l l p o o l c o n n e c t e d 

w i t h the s o u t h - e a s t c o r n e r o f t h e l a k e by a low d e p r e s s i o n ; 

w h i l e the n o r t h e r n c o n s i s t s o f a boggy a r e a w h i c h d r i e s up 

as t h e s e a s o n a d v a n c e s . 

L u r i n g t h e w i n t e r a s m a l l s t r e a m , f r o m a swamp two 

m i l e s away, d r a i n s i n t o t h e n o r t h - w e s t c o r n e r o f t h e l a k e . 

Due t o t h e absence o f an o u t l e t t h e r e s u l t i n g r i s e i n t h e 

l a k e l e v e l c a u s e s an o v e r f l o w i n t o t h e marshy a r e a s d e s 

c r i b e d above. -

. I t i s q u i t e p r o b a b l e t h a t a t one t i m e F l o r e n c e l a k e 

c o n n e c t e d w i t h L a n g f o r d l a k e about one m i l e away 



4. 
C o n t o u r s and.Depths. 

The. s h o r e l i n e i s f a i r l y r e g u l a r . At. the s o u t h e r n ex

t r e m i t y two s h a l l o w h a y s a r e p r e s e n t , w h i l e a t t h e n o r t h e r n 

a bend i n t h e l a k e forms a t h i r d . . 

The g r e a t e s t d e p t h sounded was 20' (summer r e a d i n g s ) . 

The a v e r a g e d e p t h was 12'-15'. The a c c o m p a n y i n g map w i l l 

g i v e an i d e a o f the r e l a t i v e d e p t h s and g e n e r a l s h a l l o w n e s s 

o f t h e l a k e . 

The w e s t e r n s h o r e s h e l v e s most q u i c k l y , due t o I t s 

b o r d e r i n g a l o n g t h e f o o t o f t h e h i l l . 

E x t e n s i v e s h a l l o w a r e a s o f from 2 T-4 T- e x t e n d o u t f r o m 

t h e s o u t h e r n and n o r t h e r n s h o r e s t o a d i s t a n c e o f 5 0 T - 6 0 ' 8 

A t t h e ^southern end t h e d e p t h i s 12' a b o u t 100 1 f r o m t h e 

s h o r e ; a t t h e n o r t h e r n end i t i s a p p r o x i m a t e l y 6'. The 

s h a l l o w , a r e a h e r e i s p r o b a b l y g r e a t e r t h a n a t the s o u t h e r n 

end f o r r e a s o n s t o be s u g g e s t e d l a t e r . 

I n g e n e r a l t h e 4 T - 6 T d e p t h a l o n g t h e e a s t e r n s i d e ex

tends. 3 0 r - 4 0 ' f r o m t h e s h o r e and i s marked by t h e a r e a o f 

l u p h a r p o l y s e p a l u m , w h i c h becomes .wider a t t h e n o r t h e r n 

and s o u t h e r n ends. ' 

E c o l o g i c a l Z o n a t i o n . 

• F l o r e n c e " l a k e may be c o n s i d e r e d as b e l o n g i n g t o t h e 

t h i r d c l a s s o f t e m p e r a t e l a k e s , v i z . , "Temperature o f 

b o t t o m w a t e r v e r y s i m i l a r t o t h a t o f t h e s u r f a c e w a t e r , -

c i r c u l a t i o n c o n t i n u o u s e x c e p t when f r o z e n . " (¥Jeleh.l9g5) 

I t may be d i v i d e d i n t o t h e f o l l o w i n g z o n e s . 

I . The s h o r e m a r g i n . ' . ., 

(a) C o n s i s t i n g o f an e n c r o a c h i n g a r e a o f ledum 



g r e e n l a n d i u m . T h i s e x t e n d s f r o m - t h e ' n o r t h - w e s t b o r d e r , 

t h i n n i n g out a l o n g t h e e a s t - s o u t h - e a s t b o r d e r where a bank 

o f r o c k s l o p e s i n t o t h e l a k e ; w i d e n i n g a g a i n t o w a r d s t h e 

e a s t and s o u t h and becoming^ e x t e n s i v e a l o n g t h e s o u t h and 

.south-west b o r d e r . None e x i s t s a l o n g t h e w e s t , s h o r e . 

(ft)) A Typha a r e a a l o n g t h e south - w e s t m a r g i n , m i n g l e d 

t o some e x t e n t w i t h t h e l e d u m . 

( c ) A r o c k y a r e a a l o n g t h e c e n t r a l w e s t e r n s h o r e 

w i t h no marked c h a r a c t e r i s t i c / g r o w t h . 

• "; ?•'»' o f f - s h o r e , a r e a . 

(a) A niueIcy, r a n k - s m e l l i n g ooze f o r m i n g t h e l a k e -

bottom i n t h e E u p h a r p o l y s e p a l u m a r e a . 

.-' (b) A s m a l l a r e a o f M y r i o p h y i l u m g r o w i n g i n b l a c k 

mud a l o n g t h e c e n t r a l r e g i o n o f t h e e a s t e r n s h o r e . 

3. P o t a m o g e t o n A r e a . ( T h r e e s p e c i e s ? ) 

T h i s i s f o u n d a t t h e so u t h - w e s t and n o r t h - e a s t 

c o r n e r s o f t h e l a k e and e x t e n d s out b e y o n d t h e Nuphar 

a r e a t o a d e p t h o f 12T . :-

4. A c e n t r a l , a r e a where the bottom- o f t h e l a k e i s com

p o s e d o f ooze, m a i n l y c o n s i s t i n g o f d e c a y i n g p l a n k t o n 

m a t e r i a l and f a i r l y r i c h i n d i a t o r n a t e o u s d e p o s i t s . 

I n g e n e r a l t h e l a k e h a s t h e ap p e a r e n c e o f g r a d u a l l y 

d r y i n g up. The a r e a o f Ledum i s gradually e x t e n d i n g - o u t 

w a r ds, w h i l e t h e Nuphar- a r e a s , p a r t i c u l a r l y a l o n g t h e 

e a s t e r n sho.re, a r e b e c o m i n g s m a l l e r . T h i s may be due i n 

.part t o t h e ex p o s u r e o f t h e rroots o f many o f them d u r i n g 

t h e low w a t e r : l e v e l e x p e r i e n c e d d u r i n g the l a s t few y e a r s . 



I t may a l s o be p a r t l y clue t o t h e d e s t r u c t i o n c a u s e d by 

m u s k r a t s , w h i c h • have- b e e n i n c r e a s i n g i n numbers and have 

b e e n s e e n f e e d i n g on t h i s p l a n t . A l o n g t h e c e n t r a l p o r t i o n 

o f t h i s s h o r e t h e M y r i o p h y l l u m has l i k e w i s e been sub

j e c t e d t o s i m i l a r e x p o s ure d u r i n g t h e low w a t e r . Whether 

I t w i l l c o n t i n u e t o grow i m d e r t h e s e c o n d i t i o n s i s q u e s t i o n 

a b l e . I t a p p e a r s t o be a f a v o u r i t e h a u n t o f t h e b l a c k 

b a s s f r y . . 

The P otamogeton a r e a s were f o u n d beyond t h e r e a l m o f 

t h e ledum and, i n g e n e r a l , beyond t h e mucky ooze o f t h e 

-Muphar . a r e a . H u s k r a t s w e r e s e e n t o w i n g s t r a n d s o f t h i s 

p l a n t a c r o s s t h e l a k e t o t h e i r dens a t t h e so u t h - w e s t . 

c o r n e r . 

B r a s e n d a , an i n d i c a t o r o f s o f t w a t e r , ( R i c k e r , 1 9 3 4 ) , 

o c c u r r e d i n two l o c a l i t i e s , f o r m i n g a f r i n g e o u t s i d e t h e 

Nuphar a r e a s , n a m e l y a l o n g t h e s o u t h and n o r t h - e a s t 

b o r d e r s . 

Some o f t h e F a p h a r was f o u n t t o be g r d w i n g a t the edge 

o f t h e 12 1 a r e a . 

; S e as o n a l Change s. 

T h r o u g h o u t t h e y e a r t h e l a k e may have a r i s e and f a l l 

o f S'-V . D u r i n g 1933-34 t h e f a l l i n l e v e l was o v e r 5 T ; 

i n 1934-35 a dro p o f o v e r B ' o c e u r r e d . T h i s was t h e l o w e s t 

l e v e l a t t a i n e d o v e r a p e r i o d o f y e a r s . ; 

Some i d e a o f t h e r i s e and f a l l f o r t h e y e a r may be 

o b t a i n e d f r o m t h e p h o t o g r a p h s o f s t a t i o n s 1 and 2 w h i c h 

were t a k e n i n O c t o b e r , a f t e r t h e f i r s t r a i n when t h e l a k e 



was a l m o s t a t i t s l o w e s t l e v e l . At s t a t i o n l\the l a n d i n g 

was 6 n : u n d e r w a t e r d u r i n g t h e h i g h w a t e r o f t h e w i n t e r . 

A t s t a t i o n 2 t h e l a k e l e v e l was w i t h i n a f o o t o f the l a n d 

i n g . . • • • 

In p a s s i n g i t may he n o t e d t h a t due t o t h e p r e s e n c e o f 

h i l l s s u r r o u n d i n g t h r e e s i d e s o f t h e l a k e the most p r e v a l e n t 

w i n d i s f r o m t h e s o u t h - w e s t . T h i s i s e s p e c i a l l y t r u e d u r i n g 

t h e summer when a s t r o n g b r e e z e l a s t i n g an h o u r o r two 

comes up i n t h e m o r n i n g a b o u t n i n e and a g a i n about f o u r ' i n 

t h e a f t e r n o o n . T h i s may, i n p a r t , a c c o u n t f o r the b u i l d i n g 

up o f t h e e x t e n d e d s h a l l o w a r e a a l o n g t h e s o u t h - e a s t . 



RESULTS 

The w r i t e r i s w e l l aware t h a t many p l a n l c t o n i c f o r m s may 

r e m a i n a t a d e p t h b e n e a t h t h e s u r f a c e o f the l a k e and n o t be 

t a k e n a t t h e s u r f a c e when h a u l s were made. The s e , i f p r e s e n t , 

were n e g l e c t e d and c o m p a r a t i v e r e s u l t s were o b t a i n e d o f o n l y 

t h o s e o r g a n i s m s w h i c h were t a k e n a t t h e S u r f a c e , o r showed ' 

a movement t o w a r d the s u r f a c e o f t h e l a k e a t some t i m e d u r i n g 

t h e day. / 

A n a l y s i s o f P l a n k t o n .  

A r t h r o p o d a . 

I n s e c t a : 

C h i r o n o m i d l a r v a e , l e v e r v e r y p l e n t i f u l . 

C haoborus l a r v a e . S een d u r i n g A u g u s t and May:;" 
2. 

E p h e m e r i d a . One se e n f r o m S t a t i o n ^ i n Axxgust. 

O s t r a c o d a . 

Eo attempt was made t o i d e n t i f y t h e s e . 

Gopepoda. _ 

• P1aptomus w a s h i n g t o n e n s 1 s M a r s h 

C y c l o p s b l c u s p i d a t u s C l a u s ( T y p i c a l ) 

C y c l o p s p h a l e r a t u s Koch V e r y few f o u n d . 

N a u p l i i 

C l a d o c e r a . 
A l o n e 1 1 a n ana ( B a i r d ) 

Bosmina l o n g i r o s t r i s (0'. F. M i i l l e r ) 

" l o n g i s p i n a L e y d i g 

C e r l o d a p h n i a l a c u s t r i s B i r g e ( ? ) 



9. 

C e r i o d a p h n i a r e . t i o u l a t a ( J u r i n e ) 

D a p h n i a l o n g s p i n a v a r h y a l i n a L e y d i g f o r m a t y p i c a . 

Diaphanosoma brachyurum (LieYen) 

H o l o p e d i u m gipperxim Zaddach 

P l e u r o x a s d e n t l c u l a t u s B i r g e 

M a l a c o s t r a c a : 

1-IyalelLa a z t e c a S a u s s u r e ( v i d . L . G. S a u n d e r s 1933 

H y d r a c afeina.: 

l o a t t e m p t was made t o c l a s s i f y members o f t h i s 

g r o u p . 

Rot i f e r a 

A s p l a n c h n a p r i o d o n t a Gosse. F a i r l y f r e q u e n t . 

C h r o m o g a s t e r (Anapus) o v a l i s ( B e r g e n d a l ) . Con

f u s e d w i t h G a s t r o p u s s t y l i f e r . More common t h a n 

t h e l a t t e r i n w i n t e r . 

C o l u r e l l a ( C o l u r u s ) b i c u - s p i d a t a ( E h r e n b e r g ) R a r e . 

C o n o o h i l u s u n i c o r n i s R o u s s e l e t . Common. 

" D i u r e l l a p r o e e l l u s ( G o s s e ) . R a r e . 

rT s t y i a t a E y f e r t h . R a r e . 

E u c h l a n l s d i l a t a t a E h r e n b e r g . R a r e . 

G a s t r o p u s s t y l i f e r . i m h o f . Common; d i s a p p e a r s 

d u r i n g t h e w i n t e r . - / 

K e r a t e l l a ( A n u r a e a ) c o o h l e a r i s Gosse. Common, 

" " q u a d r a t a . ( M u l l e r ) . F a i r l y 

common i n w i n t e r . 

L e p a d e l l a p a t e l l a ( M u l l e r ) . R a r e . 

M o n o s t y l a l u n a r i s ( E h r e n b e r g ) 
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M o n o s t y l a " b u l l a Gosse. R a r e . 

N o t h o l e a l o n g i s p i n a ( K e l l i c o t t ) . N e v e r f o u n d I n 

abundance. A summer f o r m . 

N o t h o l c a s t r i a t a a c u m i n a t a ( M u l l e r ) . N e v e r abun

dant, a summer f o r m . 

Pl-oesoma t rune a turn ( L e v a n d e r ) 

P o l y a r t h r a t r i g l a ( p l a t y p t e r a ) E h r e n b e r g 

T r i c h o e e r a c y l i n d r i c u s (Imhof) 

S y n c h a e t a s p . 

" G a s t r o t r i c h a : 

A l t h o u g h commonly f o u n d among w a t e r p l a n t s and ooz 

two s p e c i m e n s b e l o n g i n g t o t h e genus C h a e t o n a t u s 

were t a k e n i n t h e p l a n k t o n h a u l s f o r May. 

T a r d i g r a d e : 

l i k e t h e above gro u p t h e s e o r g a n i s m s a r e t o be 

f o u n d c r a w l i n g among the d e b r i s and p l a n t ooze o f 

s h a l l o w w a t e r . Two s p e c i m e n s were t a k e n i n t h e 

h a u l s f o r June. 

P r o t o z o a : 

A r c e l l a v u l g a r i s E h r e n b e r g . P r e s e n t most o f the 

ye a r . 

A r o e l l a d i s c o i d e s E h r e n b e r g 

. C e r a t i u m h i r u n d l n e l l a (O.F.M.) S c h r a n k . 

M n o b r y o n s o o i a l e E h r e n b e r g ( s p . ? ) 

E p i s t y l i s s p . E h r e n b e r g 

M a l l o m on a s s p . P e r t y 

P e r i d i n i u m s p . E h r e n b e r g 

e 
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V o r t i c e l l a campanula E h r e n b e r g 

P o l y z o a : 

S t a t o b l a s t s o f P l u m a t e l l a . ( p o l y m o r p h a ? ) were p l e n 

t i f u l d u r i n g December. Some were o b t a i n e d up t i l l 

A p r i l . 

D esmidaceae: 

A r t h r o d e s m u s E h r e n b e r g . P r o b a b l y A. i n c u s . R a r e . 

Seen i n May. 

C l o s t e r i u m H I t z s c h , R a r e . "'Seen i n e a r l y s p r i n g 

h a u l s . 

Cosmarrum c i r c u l a r e R e i n s c h ( s p , ? ) . J u n e , J u l y y 

and A u g u s t . More common i n J u l y . 

Cosmocladium R a r e . One o r two specimens s e e n . 

Docodium de B r e b l s s o n . R a r e , l a t e s p r i n g and 

summer h a u l s . 

E u a s t r u m E h r e n b e r g . R a r e . Seen i n March, 

H y a l o t h e c a E h r e n b e r g . S p r i n g and e a r l y summer. 

Never abundant. 

M i c r a s t e r i a s lAgardlr. "*7Two s e e n i n June. 

Sphaerozosma C o r d a . Common form t h r o u g h o u t most o f 

t h e y e a r . M o s t abundant i n e a r l y s p r i n g , 

S t a u r a s tram Meyen : 

S. l i m n e t i c vim v a r . cornuatum G. M, S m i t h (1) 

S. s e t i g e r u m v a r . b r e v i s p i n u m (?) -G. M. S m i t h . 

f a i r l y common. 

S. c r e n u l a t u m N a g e l i . F a i r l y common i n J u n e . 

X a n t h i d i u m E h r e n b e r g : 



X, a n t i l o p a e u m K u t z , May and S e p t , 

X. s u h h a s t i f e r u m W. West. 

B o t h common'though n e v e r p l e n t i f u l . 

B a c i l l a r i e a e : 

A s t e r i o n e l l a f o r m o s a H a s s . Tremendmis h l o o m i n 

December. S e e n t h r o u g h o u t t h e y e a r . 

Anomoeoneis P f i t z e r ( ? ) . S m a l l f o r m s ' f a i r l y abun

d a n t , 

C y m b e l l a A g a r d h . V e r y few s e e n . 

C a m p y l o d i s c u s E h r e n b e r g , Seen i n J u l y 1 9 3 4 , 

and d u r i n g t h e l a t e s p r i n g o f 1 9 3 5 , 

C e r a t o r a e i s a r c u s ( E h r . ) K u t z . P e a k a p p e a r e d t o be 

I n A u g u s t ; s e e n t h r o u g h o u t t h e j^e a r . 

F r a g i l a r i a L y n g y b e . Has a peak w i t h A s t e r i o n e l l a 

t h o u g h n e v e r as a b u n d a n t . 

M e r i d l o n A g a r d h , P r o b a b l y Ml. c i r c u l a r e (G-rev) Ag. 

Common t h r o u g h o u t most o f t h e y e a r , t h o u g h n e v e r 

a b u n d a n t . • 

N a v i c u l a B o r y 

P i n n u l a r i a E h r e n b e r g , F a i r l y common, t h o u g h n e v e r 

a b u n d a n t , 

S t a u r o n e i s E h r e n b e r g . Commonest i n December, 

T a b e l l a r l a f e n e s t r a ( l y n g b ) K u t z , M o s t common i n 

t h e s p r i n g , t h o u g h n e v e r abundant-. 

R h i z o s o l e n i a c r i e n s i s H. 1, S m i t h ( ? ) . R e c o r d e d 

i n J u l y 1934. 
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M y x o p h y o e a e ( B l u e - g r e e n A l g a e ) : 

Anabaena lemmermanni ( ? ) P. R i c h t e r . Most abundant 

d u r i n g J i i n e . 

. Aphano/oapsa N a g e l l , Most abundant i n tlae s p r i n g 

and e a r l y summer h a u l s . 

Chamaesiphon A. B r a u n and Grunow,_ These were f o u n d 

on a l g a l f i l a m e n t s . N e v e r p l e n t i f u l . 

C h r o o o o e c u s N a g e l i . F a i r l y common i n s p r i n g . 

0 o e 1 o s p h a e r i u m N a g e l i • 

E u o a p s i s C l e m e n t s and S h a n t z . F a i r l y common i n the 

summer, t h o u g h n e v e r abundant. 

G l o e o c a p s a K u t z i n g , Abundant i n e a r l y s p r i n g t o 

summer. P r e s e n t most o f t h e y e a r . 

G l o e o t r i o h i a e c h i n u l a t a ( J . E . Smith) P. R i c h t e r ( ? ) 

L y ^ g y b a A g a r d h . N e v e r v e r y common, 

M e r i s m o p e d i u J e y e n . Not common. F i r s t o b s e r v e d 

i n M a r c h . More abundant in-May, 

i l l e r o c y s t i s ( C l a t h r o c y s t i s ) K u t z i n g . N e v e r as 

p l e n t i f u l as A p h a n o c a p s a . R i s e i n numbers f r o m May 

t o J u l y . 

H e t e r o l c o n t a e : 

O h a r a c i o p s l s c y l i n d r l c u m lemm. ( ? ) Found on co p e -

p o d s . More abundant I n t h e summer. 

C h r y s o p h y c e a e : 

Mallomonas P e r t y 

S y n u r a E h r e n b e r g . Not v e r y common. 

C h l o r o p h y c e a e : * 

A n k i s t r o d e s m u s C o r d a . F a i r l y common i n e a r l y 
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s p r i n g . 

l a c t y l o c o e c u s B a g e l i ( ? ) . A s p e c i m e n r e s e m b l i n g 

t h i s a l g a e was f o u n d i n May. 

M m o r p h o c o e c u s l u n a t u s A.. B r . One s e e n i n May. 

E u d o r l n a : e l e g a n s E h r e n b e r g . . M o s t common i n l a t e 

s p r i n g and f a l l . 

E l a k a t o t h r i x W i l l s . E a i r l y abundant i n M a r c h , 

G l o e o c y s t i s N a g e l l . 

G - o l e n k i n i a Ghodat. Never v e r y abundant. 

M i c r a c t l n i u m p u s i l i u m E r e s e n i u s . Peak i n l a t e w i n . 

( R i e h t e r i e l l a lemmermann) i s a synonym. 

P e d i a s t r u m Boryanum ( T u r p ) Menegh. l e v e r v e r y 

p l e n t i f u l . 

Q u a d r l n g u l a P r i h t z . I n c i d e n t a l an a p p e a r a n c e i n 

t h e s p r i n g . 

S e l e n a s t r u m R e l n s c h . R a r e , (? ) 

S p h a e r o c y s t i s Ghodat. Reaches a p e a k . i n e a r l y 

summer. 

•' _ . S p i r o g y r a l i n k , Never v e r y abundant. More i n the 

s p r i n g and f a l l . 

V o l v o x 1. 1 s p e c i m e n s e e n i n M a r c h . 

Zygnema A g a r d h . More s e e n i n the w i n t e r h a u l s . 

T h i s l i s t o f o r g a n i s m s does n o t p r e t e n d t o be a c o m p l e t e 

l i s t o f t h o s e p r e s e n t i n t h e l a k e p l a n k t o n . They i n d i c a t e some 

i d e a o f t h e v a r i e t y p r e s e n t and t h e dominant f o r m s . ! 

I n s u f f i c i e n t knowledge o f a l g a l c l a s s i f i c a t i o n p r e v e n t e d 

a complete a n a l y s i s o f a l l forms p r e s e n t i n the h a u l s . The 
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one l i s t e d a r e t h o s e w h i c h were t r a c e d down w i t h a f a i r degree 

o f a c c u r a c y and c e r t a i n t y . 

An a n a l y s i s o f the f a u n a o f t h e l a k e "bottom, the stems o f 

t h e a q u a t i c p l a n t s , e t c . , w o u l d p r o b a b l y add c o n s i d e r a b l y t o 

t h e p r e s e n t l i s t t o i n c l u d e • t a r d i g r a d e s , t u b e - f o r m i n g r o t i f e r s , 

i n s e c t l a r v a e , t u r b e l l a r i a n s , and l e e c h e s . S u ch an a n a l y s i s 

i s beyond t h e scope o f t h e p r e s e n t work. 

The i n c l u d e d t a b l e s show t h e c o u n t s f o r t h e v a r i o u s o r 

g a n i s m s o v e r a p e r i o d o f one y e a r . A s t u d y o f them w i l l g i v e 

some i d e a o f t h e s e a s o n a l v a r i a t i o n s t h a t o c c u r i n t h e d i f f e r 

e n t g r o u p s . Graphs show t h e f l u c t u a t i o n s o f t h e more o u t 

s t a n d i n g and i m p o r t a n t g r o u p s . 
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METHODS EMPLOYED 

As p o i n t e d o ut b y v a r i o u s w o r k e r s on p l a n k t o n o r g a n i s m s , 

no s i n g l e h a u l f r o m any p a r t o f a l a k e w i l l g i v e a r e p r e s e n 

t a t i v e sample o f t h e o r g a n i s m s p r e s e n t . 

Such e c o l o g i c a l v a r i a t i o n as i s p r e s e n t e d by the r o c k y 

s h o r e on t h e we s t s i d e o f F l o r e n c e l a k e and t h e oozy c h a r a c 

t e r o f the r e m a i n d e r o f t h e l a k e s h o r e , s u g g e s t e d the p o s s i 

b i l i t y o f some v a r i a t i o n I n p l a n k t o n i e f o r m s . I n o r d e r t o 

t e s t t h e p o s s i b i l i t y o f s u c h a v a r i a t i o n h a u l s were made f r o m 

s i x s t a t i o n s on t h e l a k e . T h i s was f o r a t w o f o l d p u r p o s e ; v i z . 

a.: To d e t e r m i n e i f there, m ight be some v a r i a t i o n i n 

t h e q u a n t i t y o f p l a n k t o n f r o m d i f f e r e n t p a r t s o f t h e l a k e . 

• b. To d e t e r m i n e i f t h e r e might be some v a r i a t i o n i n . 

t h e f o r m s o f p l a n k t o n f r o m d i f f e r e n t p a r t s o f t h e l a k e . 

O b j e c t i o n s w i l l be r a i s e d t o the f i r s t on the grounds 

t h a t t h e e f f e c t i v e n e s s o f t h e n e t i s n o t a l w a y s t h e same and 

t h e r e f o r e some v a r i a t i o n i n e f f i c i e n c y m i g h t o c c u r d u r i n g t h e 

t a k i n g o f t h e samples. To t h i s i t m i g h t be s a i d t h a t no dog

m a t i c c o n c l u s i o n s c a n be drawn f r o m t h e f i g u r e s i n t h e r e s u l t s 

b u t t h e y m e r e l y s u g g e s t some i d e a o f t h e r e l a t i v e q u a n t i t y 

o f t h e v a r i o u s o r g a n i s m s f r o m the d i f f e r e n t s t a t i o n s , l o n e t 

a p p a r e n t l y , i s more t h a n 40f« e f f i c i e n t . T h i s w i l l v a r y w i t h 

the, q u a n t i t y - o f p l a n k t o n p r e s e n t and t h e d i s t a n c e t h r o u g h 

w h i c h i t i s h a u l e d . 

. F u r t h e r , t h e volume o f the w a t e r p a s s i n g t h r o u g h t h e n e t 

was not d e t e r m i n e d b u t a d e f i n i t e d i s t a n c e f o r e a c h s t a t i o n 

was c h o s e n t h r o u g h w h i c h t h e n e t was drawn. H e r e , a g a i n , a 
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b e t t e r i d e a o f r e l a t i v e q u a n t i t y o f t h e o r g a n i s m s m i g h t have 

b e e n o b t a i n e d i f the l e n g t h o f t h e h a u l s h a d been made the 

same f o r a l l t h e s t a t i o n s . C o m p a r i s o n s - s h o w i n g r e l a t i o n s h i p s 

c a n p o s s i b l y be made b y b r i n g i n g the r e s u l t s o b t a i n e d t o a 

common f a c t o r ; namely,, m a k i n g each s t a t i o n a d i s t a n c e o f 500 

f e e t . There a r e o b j e c t i o n s t o t h i s t h a t by i n c r e a s i n g t h e 

h a u l s i n t h i s manner, t h e s o u r c e o f e r r o r i s a l s o i n c r e a s e d . 

l i g h t as a d i s t r i b u t i n g f a c t o r ' w a s t a k e n i n t o c o n s i d e r a 

t i o n b y t a k i n g h a u l s f r o m t h e same s t a t i o n s a t d i f f e r e n t t i m e s 

o f t h e d a y . t o d e t e r m i n e t h e p o s s i b i l i t y o f a s u g g e s t e d c o r r e l 

a t i o n between t h e number o f o r g a n i s m s p r e s e n t and the amount o f 

l i g h t . So a t t e m p t was made t o measure t h e amount o f l i g h t a t 

any t i m e o r t h e d e p t h o f p e n e t r a t i o n i n t o the w a t e r o f the 

l a k e . A s t a t e m e n t i s made o f t h e p r e s e n c e o r a b s e n c e o f s u n 

l i g h t , shadows, o r m o o n l i g h t . 

S u r f a c e h a u l s were made once a month o v e r a p e r i o d o f one 

y e a r (1934-35) f r o m s i x s t a t i o n s on t h e l a k e . Due t o un

a v o i d a b l e c i r c u m s t a n c e s n o - h a u l s were made i n September 1934. 

••During J a n u a r y 1935, the f r e e z i n g o v e r o f t h e l a k e p r e v e n t e d . 

t h e t a k i n g o f any h a u l s . , 

I n making t h e s u r f a c e h a u l s a s i x i n c h d i a m e t e r n e t o f 

#25 b o l t i n g s i l k t o w h i c h was a t t a c h e d a 20 c . c . v i a l , was 

towed f r o m t h e b a c k o f a s l o w l y m o v i n g rowbaat. The sample 

t h u s o b t a i n e d , was a l l o w e d t o s e t t l e and t h e n r e d u c e d t o a 

10 c . c . volume. A few: d r o p s o f f o r m a l i n was u s e d as a p r e 

s e r v a t i v e . 

I t i s q u i t e p r o b a b l e t h a t a l a r g e r n e t m i g h t have b e e n 
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u s e d t o a d v a n t a g e . R e a l i z a t i o n o f s u c h a p r o b a b i l i t y d i d n o t 

o c c u r u n t i l t h e work was t o o f a r advanced t o change t h e p r o / 

c e d u r e . 

A v e r t i c a l h a u l was made t o see i f any o r g a n i s m s n o t ob

t a i n e d f r o m t h e s u r f a c e were p r e s e n t between the s u r f a c e and 

the bottom o f t h e l a k e . H e r e , i n p a r t i c u l a r , a l a r g e r n e t 

w o u l d have been o f a d v a n t a g e . 

S t a t i o n s and H a u l s Made, f r o m E a c h . 

S u r f a c e h a u l s were t a k e n once a month a t noon and e v e n i n g 

f r o m S t a t i o n s 1, 2, 3, 4, and 5. I n a d d i t i o n t o t h e s e a m i d 

n i g h t h a u l was made once a month from S t a t i o n s 2, 3, and 5. A 

v e r t i c a l h a u l was made once a month f r o m the c e n t r e o f the 

l a k e ( S t a t i o n 6 ) . 

L e n g t h o f H a u l s , 

S t a t i o n 1. 250 T a l o n g t h e e a s t s h o r e a t the s o u t h e r n end 

o u t s i d e a r e e d y a r e a . 

11 2. 400' a t t h e s o u t h e r n e nd a l o n g t h e o u t s i d e 

b o r d e r o f a l i l y b e d and above Potomogeton, 

" 3. 450 T a l o n g the r o c k y west s i d e o f t h e l a k e . 

Tt 4. 300 T a t t h e s o u t h e r n end o f the l a k e above a 

bed o f Potomogeton, o u t s i d e a r e e d y a r e a w h i c h 

merged i n t o an a r e a o f w a t e r 1 l i l i e s , 

". 5. A 560' tow f r o m the c e n t r e o f t h e l a k e , 

,T 6. A v e r t i c a l h a u l from the c e n t r e o f t h e l a k e . 

Methods E m p l o y e d i n M a k i n g C o u n t s . 

An e x a m i n a t i o n o f the 1 0 c . c , h a u l was made i n a 10 cm. 

d i a m e t e r p e t r i d i s h u n d e r a b i n o c u l a r m i c r o s c o p e (32mm. obj , 
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x6 e y e p i e c e ) t o d e t e r m i n e t h e p r e s e n c e o f the c r u s t a c e a n 

f o r m s and the l a r g e r r o t i f e r s . F o r making the c o u n t s a 1 c.( 

c e l l marked o f f i n t o 1 / 1 5 ' s o f a c . c . was u s e d . T h i s was 

s i m i l a r t o t h e c e l l u s e d hy B i r g e and J u d a y . Counts were 

made u n d e r t h e 16mm. o b j e c t i v e e f a m o n o c u l a r .-. f i t t e d w i t h a 

m e c h a n i c a l s t a g e . A t o t a l count- -of a l l t h e c r u s t a c e a n s , A s -

p l a n c h n a , S y n c h a e t a , i n c i d e n t a l r o t i f e r s ; e.g., C o l u m e l l a , 

and the l a r g e r a l g a l g r o u p s ; e.g., Anabaena. O n e - f i f t h a f a 

c . c . was u s e d as a u n i t volume t o be c o u n t e d f o r a l l o t h e r 

f o r m s . The t o t a l c o u n t s were r e c o r d e d as the number p r e s e n t 

i n 1 c . c . o f t h e o r i g i n a l l O c . c . volume o f p l a n k t o n o b t a i n e d 

f r o m t h e tows o v e r a d i s t a n c e o f 5 0 0 r . Wherever t h e h a u l 

made was l e s s t h a n 500' the c o u n t o f the o r g a n i s m s I n t h a t 

h a u l were m u l t i p l i e d by t h e f a c t o r o f 500 t h a t w o u l d make t h e 

l e n g t h o f t h e tow f o r t h a t s t a t i o n e q u a l t o 500. 

Whenever t h e q u a n t i t y o f p l a n k t o n made a 1 c . c . count'-of 

t h e 10 c . c , volume i m p o s s i b l e , the t o t a l volume was made up t 

20 c . c . and r e s u l t s r e c o r d e d as numbers p r e s e n t i n a 1 c . c . 

sample o f the o r i g i n a l 10 c . c . v.olume. i . e . , m u l t i p l y t h e 

C l a d o c e r a n s b y 2, t h e a l g a e b y 10. . 

D u r i n g December a bloom o f A s t e r i o n e l l a n e c e s s i t a t e d a 

40 c . c . d i l u t i o n o f t h e o r i g i n a l 10 c . c . ' s f o r the making o f 

t h e a l g a l c o u n t s . The C r u s t a c e a n s were c o u n t e d f r o m a 20 c.c 

d i l u t i o n . T h i s was done t o g i v e more a c c u r a c y t o t h e c o u n t o: 

t h e s m a l l a l g a e w h i c h w o u l d o t h e r w i s e have been masked by 

the l a r g e 'quantity o f A s t e r i o n e l l a . 

O b j e c t i o n w i l l p r o b a b l y be r a i s e d t o the use o f t h e s e d i f -



f e r e n t d i l u t i o n s on t h e b a s i s t h a t t h e y do n o t g i v e s u f f i 

c i e n t l y c o r r e l a t e d c o m p a r i s o n s . A r e l a t i v e c o m p a r i s o n c a n 

s t i l l be made. As s t a t e d p r e v i o u s l y , t h e f i g u r e s f o r the 

numbers o f e a c h group p r e s e n t a r e i n t e n d e d t o show r e l a t i v e 

f r e q u e n c y n o t e x a c t number o f o r g a n i s m s p r e s e n t . Such a r e 

s u l t i s I m p o s s i b l e when d e a l i n g w i t h a nomadic p o p u l a t i o n . 

A g e n e r a l c r o s s - s e c t i o n o f t h e l a k e p o p u l a t i o n i s a l l t h a t 

c a n be hoped f o r . 

I t i s o b v i o u s t h a t t h i s method o f c o u n t i n g m i g h t g i v e too. 

g r e a t a f r e q u e n c y i n some c a s e s t o t h e " i n c i d e n t a l o r g a n i s m s " ; 

e.g., E u c h l a n i s , b u t a t t h e same time t o o s m a l l , a p r o p o r t i o n 

w o u l d be g i v e n t o t h e s m a l l a l g a l f o r m s masked b y t h e bloom 

o f A s t e r i o n e l l a and P e r i d i n i u m . 

S u ch d i f f i c u l t i e s ' a s t h e s e a r e always p r e s e n t and seem 

u n a v o i d a b l e . 

The r o t i f e r c o u n t s p r e s e n t e d some d i f f i c u l t i e s due t o 

u n f a m i l i a r i t y w i t h t h e group and- the i m p o s s i b i l i t y o f u s i n g , 

t h e h i g h power (1.6mm.) o b j e c t i v e o f t h e •monocular m i e r o s -

c o p e w i t h t h e c o u n t i n g c e l l employed. F o r t h i s r e a s o n a v e r y 

s m a l l r o t i f e r was o b s e r v e d w h i c h c o u l d n o t . b e i d e n t i f i e d . 

A c o u n t and r e c o r d i n g o f i t was made as an u n i d e n t i f i e d r o t i 

f e r . Forms s u c h as A s p l a n e h n a a n d : S y n c h a e t a were d i s t o r t e d 

i n many c a s e s b y t h e p r e s e r v a t i v e so t h a t a c c u r a t e d e t e r m i n 

a t i o n o f t h e s e c o u l d n o t be made, when s u c h f o r m s were met 

w i t h . The t r o c h a l d i s c and f o o t i n many of t h e S y n c h a e t a 

were w i t h d r a w n g i v i n g the l a r g e r ones the ap p e a r a n c e o f 

A s p l a n e h n a . I t i s v e r y p r o b a b l e t h a t the m a j o r i t y o f such 

f o r m s s e e n d u r i n g F e b r u a r y were S y n c h a e t a as t h i s r o t i f e r 
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h a s a.sudden bloom d u r i n g t h i s p e r i o d ( L o t k a 1925) 

Ghromogaster o y a l i s was a t f i r s t c o n f u s e d w i t h G a s t r o p u s  

s t y l i f e r . I t i s t h e r e f o r e i n c l u d e d i n w i t h the c o u n t s o f t h e 

l a t t e r and r e f e r e n c e made as t,o w h i c h i s t h e p r e d o m i n a n t 

f o r m . 

By t h e above g r o u p i n g o f the r o t i f e r s i t i s p o s s i b l e t o 

g i v e t h e r e l a t i v e v a r i a t i o n i n t h e t o t a l r o t i f e r p o p u l a t i o n 

a n d an I d e a o f t h e v a r i a t i o n ( w i t h the r e s t r i c t i o n s n o t e d 

above) i n t h e p o p u l a t i o n i n each group t h r o u g h o u t t h e y e a r . 

Groxxpings o f the A l g a l Forms. 

The g r o u p i n g s employed were t o f a c i l i t a t e c o u n t i n g and i n -

e l u d e d f o r m s o f g e n e r a l s i m i l a r i t y o f make-up. The same forms 

were I n c l u d e d i n e a c h group t h r o u g h o u t the y e a r ; any " i n c i d e n 

t a l s " w h i c h m i g h t have w a r r a n t e d i n c l u s i o n i n one o f t h e grou p 

i n g s employed was r e c o r d e d s e p a r a t e l y . A r e c o r d was made o f 

t h e " d o m i n a n t " f o r m i n any grou p and t h e r e l a t i v e p r o p o r t i o n 

o f t h e o t h e r s . I n the c o l o n i a l f o r m s t h e average number p e r 

c o l o n y was a l s o r e c o r d e d . 

The f o l l o w i n g h e a d i n g s W i t h t h e i r i n c l u s i v e f o r m s was 

employed. 

G l o e o c a p s a - ( B l u e - g r e e n A l g a e ) 

O h r o o c o c c u s N a g e l i . Dominant d u r i n g M a r c h ; c o n t i n u e d 

- • ' t i l l t h e F a l l . ' 

G l o e o c a p s a K u t z i n g . Dominant d u r i n g the Bummer. 

E u c a p s i s C l e m e n t s and S h a n t z . P r e s e n t i n Summer 

Aphanocapsa - ' • 

M i c r o c y s t i s K u t z i n g . ( C l a t h r o c y s t i s H e n f r e y ) : 



M o s t .abundant i n J u n e . 

Apia ano caps a W a g e l i , Most abundant i n J u n e . 

Merismopedium Meyen. N e v e r v e r y a b u n d a n t . Began t o 

- a p p e a r i n A p r i l . 

C o e l o s p h a e r i u m N a g e l i . C o n f u s e d w i t h r e g u l a r l y f o r m e d 

c o l o n i e s o f Aphanocapsa. 

M i c r a c t l n l u m x J . r e ^ s e n i u s ( R i c h t e r i e l l a lemmermann) 

S e l e n a s t r u m 

S e l e n a s t r u m R e i n s c h , R a r e . (-?) 

A n k i s t r o d e s m u s C o r d a . Few o f t h i s f o r m were s e e n . 

Q u a d r i g u l a P r i n t z . P r o b a b l y t h e most common f o r m . 

E l a k a t o t h r l x g e l a t i n o s a W i l l e . S p o r a d i c i n a p p e a r a n c e . 

: S p h a e r o c y s t i s Chodat. ( E u t e t r a m o r u s Walton) 

• „ S p h a e r o c y s t i s Chodat 

fcloeoeystis N a g e l i 

S e v e r a l s m a l l g r e e n a l g a e were i n c l u d e d , b u t the 

q u a n t i t y o f S p h a e r o c y s t i s was always n o t e d . 

M o s t d i f f i c u l t y o c c u r r e d i n t h e p l a c i n g o f the u n i c e l l u l a r 

g r e e n a l g a e . Some o f t h e s e may have b e e n i n c l u d e d among the 

G l o e o c a p s a grou/p i n s p i t e o o f c a r e t o t r y t o keep them i n the 

S p h a e r o c y s t i s g r o u p . 

Diatoms and Desmlds. 

No a t t e m p t was made t o make s e p a r a t e coxuits on t h e num

b e r s o f t h e d i f f e r e n t g e n e r a p r e s e n t . The dominant f o r m i n 

e a c h maonth was r e c o r d e d . I n the c a s e o f A s t e r i o n a l l a an 

a t t e m p t was made* t o g i v e some i d e a o f t h e number p r e s e n t . 



23. 

g o t o z o a . 

V o r t i c e l l a . T h i s was c o u n t e d i n r e l a t i o n t o the number 

p r e s e n t on the c o l o n i e s o f -Anabaena, where i t was most f r e 

q u e n t l y f o u n d . 



DISCUSSION OF THE RESULTS. 

B o t t l e X 15 f o r M a r c h from S t a t i o n 1 and b o t t l e X 31 

f o r May f r o m S t a t i o n 5 ( c e n t r e o f t h e l a k e ) we're ' I n a d v e r t 

e n t l y b r o k e n . No c o u n t s o f t h e s e c o u l d made. 

No r e a d i n g s f o r t e m p e r a t u r e , pH, a c i d c a r b o n a t e o r l i g h t 

p e n e t r a t i o n w e r e t a k e n . C e r t a i n f e a t u r e s . r e g a r d i n g t h e 

r e s u l t s c a n be i n d i c a t e d o n l y . T h e r e f o r e , any s u g g e s t i o n 

as t o "why t h e y a r e s o " i s s u p p o s i t i o n a l , n e e d i n g f u r t h e r 

work t o r e v e a l c o r r e l a t i o n between the^ above m e n t i o n e d f a c t s 

o r s and t h e p l a n k t o n p o p u l a t i o n . 

As s t a t e d p r e v i o u s l y t h e p u r p o s e o f t h i s work was f i r s t 

t o show t h e s e a s o n a l v a r i a t i o n s o c c u r r i n g i n t h e p l a n k t o n ; 

s e c o n d l y t o show, i f p o s s i b l e , any d i u r n a l movement o f the 

o r g a n i s m s t h a t t a k e s p l a c e ; t h i r d l y t o show v a r i a t i o n I n 

q u a n t i t y f o r t h e v a r i o u s p a r t s o f t h e l a k s . I n t h e s e m a t t e r s 

t h e r e s u l t s s p e a k f o r t h e m s e l v e s . I n t a k i n g t h e s e r e s u l t s 

i t s h o u l d be borne i n mi n d "no two t a k e n w i t h t h e same 

o r g a n i s m s p r e s e n t w i l l show the same r e a c t i o n s o f t h o s e 

o r g a n i s m s t o t h e i r e n v i r o n m e n t . " / ( W e l c h , 1934) 

I t i s t h e r e f o r e t h e o b j e c t now t o a n a l y s e t h e r e s u l t s 

a s f a r as i s p o s s i b l e f r o m t h e d a t a t o h a n d and compare 

w h e r e v e r p o s s i b l e w i t h d a t a f r o m o t h e r l a k e s . 

C r u s t a c e a n s . 

The t o t a l c r u s t a c e a n p o p u l a t i o n r e a c h e s a peak i n s p r i n g 

and autumn ( P e a r s e , 1 9 2 6 ) . From t h e r e s u l t s one w o u l d s a y 

autumn and e a r l y s p r i n g w i t h a h i g h e r peak i n t h e l a t t e r . 



C e r i o d a p h n i a r e t i c u l a t a . ( J u r i n e ) 

T h i s s p e c i e s shows a a.ecided peak i n i t s o c c u r r e n c e 

f r o m A u g u s t t o O c t o b e r w i t h an i n d i c a t i o n o f i t s p r e s e n c e 

i n l a t e J u l y and e a r l y November. No h a u l s were t a k e n d u r i n g 

September b u t i t I s p e r m i s s i b l e t o s u r m i s e f r o m the r e s u l t s 

t h a t t h e peak o f i t s numbers would be i n September. The 

fo r m s t a k e n d u r i n g A u g u s t were m a i n l y o f young i n d i v i d u a l s . 

F o e r s t e r (1925) r e p o r t s t h i s f o r m t o be f o u n d as e a r l y as 

Jvoae, b u t no i n d i v i d u a l s were t a k e n f r o m F l o r e n c e l a k e so 

e a r l y i n t h e s e a s o n . 

A v a r i a t i o n i n i t s numbers d u r i n g , the day i s shown. An 

e x a m i n a t i o n o f t h e h a u l s f r o m a l l s t a t i o n s shows a d e c i d e d 

i n c r e a s e t o w a r d m i d n i g h t a f t e r 5:00 p.m. L u r i n g A u g u s t t h e 

g r e a t e s t ' n u m b e r s were f o u n d a t S t a t i o n 2. The numbers 

showed a d e c r e a s e a t t h e 6:00 p.m. h a u l and an i n c r e a s e a t 

m i d n i g h t . The h a u l f r o m the c e n t r e o f t h e l a k e showed an 

i n c r e a s e between t h e noon and the 6:00 p.m. h a u l . The same 

o c c u r r e d "at S t a t i o n 4 a t t h e n o r t h end o f ' t h e l a k e . 

S i n c e t h e g r e a t e s t numbers d u r i n g A u g u st were foxxnd i n 

t h e v i c i n i t y o f S t a t i o n 2 i t i s p r o b a b l e t h a t t h i s s h a l l o w 

weedy r e g i o n was a b r e e d i n g a r e a o r o f f e r e d a r i c h f o o d 

s u p p l y . T h e i r d i s t r i b u t i o n t h r o u g h o u t the l a k e may be ex

p l a i n e d by the f o l l o w i n g : 

About f o u r o ' c l o c k i n the a f t e r n o o n a s t r o n g b r e e z e 

r i s e s and blows a c r o s s the l a k e f r o m t h e sout h - w e s t t o the 

n o r t h - e a s t c o r n e r o f t h e l a k e . T h i s w o u l d p r o b a b l y cause a 

s c a t t e r i n g o f t h e org a n i s m s f r o m the s o u t h - w e s t c o r n e r t o -





2 6 . 

w a r d s t h e n o r t h - e a s t w i t h t h e d e n s i t y o f t h e p o p u l a t i o n 

t h i n n i n g t o w a r d s t h e l a t t e r p a r t o f t h e l a k e . ( W e l c h 1935) 

" I n g e n e r a l , h o r i z o n t a l d i s t r i b u t i o n o f p l a n k t o n and 

a l t e r a t i o n s i n i t a r e l a r g e l y a f a m e c h a n i c a l c h a r a c t e r 

and l e s s c o n c e r n e d w i t h p r o f o u n d e n v i r o n m e n t a l d i f f e r e n c e s 

s u c h as a r e i n v o l v e d i n t h e v e r t i c a l d i s t r i b u t i o n . " 

The h a u l s made i n O c t o b e r were d u r i n g a c a l m clay. The 

g e n e r a l t r e n d o f t h e g r a p h s i s a s t e a d y r i s e t i l l m i d n i g h t . 

T h i s w o u l d s u g g e s t a n o c t u r n a l movement w i t h a p o s s i b l e 

i n d i c a t i o n t h a t t h e a d u l t s p r e f e r t h e d e e p r e w a t e r s o f t h e 

l a k e , a t l e a s t d u r i n g t h i s month. S u c h a c o n c e n t r a t i o n i n 

t h e c e n t r e w o u l d t h e n be e x p l a i n e d b y W e l c h ( 1 9 3 5 ) , " P l a n k t o n 

w h i c h m i g r a t e v e r t i c a l l y d e s c e n d w i t h t h e o n s e t o f dawn, 

t h o s e n e a r e r t h e s h o r e a r r i v i n g at. t h e b o t t o m a t a h i g h e r 

l e v e l , a nd, f o l l o w i n g t h e s l o p e o f t h e b a s i n i n o r d & r t o r:.c 

r e a c h d e e p e r w a t e r , t e n d t o c o n c e n t r a t e i n t h e d e p t h s ; on 

t h e n e x t t r i p t o t h e s u r f a c e t h e y r i s e - v e r t i c a l l y f r o m t h e 

p r o f u n d a ! a r e a , t h u s p r o d u c i n g a t t h e s u r f a c e a g r e a t e r c o n 

c e n t r a t i o n above t h e 3_eep p a r t s -than above t h e p e r i p h e r a l 

r e g i o n s . " ( G r a p h . / ) 

D a p h n i a l o n g i s p i n a v a r . h y a l i n a l e y d i g . Of t h i s s p e c i e s i n 

C u l t u s l a k e P i c k e r (1934) s a y s , " I t i s a warm-water s p e c i e s 

a b u n d a n t f r o m May t o O c t o b e r . The p r e p o n d e r a n c e o f t h e f o r m 

f o u n d i n F l o r e n c e l a k e i s toward' t h e w i n t e r m o n t h s ; t h a t i s , 

f r o m Nov. t o A p r i l . T h i s m i g h t be e x p l a i n e d b y an a c c u m u l a t i o n 

o f D a p h n i a i n t h e l o w e r s t r a t a s o f t h e l a k e d u r i n g t h e sum

mer months and r i s i n g t o t h e u p p e r s t r a t a d u r i n g t h e w i n t e r 
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m o n t h s . I n t h e m a j o r i t y o f t h e h a u l s a g e n e r a l t e n d e n c y t o 

r i s e t o t h e s u r f a c e a t n i g h t i s i n d i c a t e d d u r i n g t h e summer. 

D u r i n g O c t o b e r , Hoyember and December t h e r e i s some i n d i c a 

t i o n I n t h e c o l d e r r e g i o n s o f t h e l a k e o f a r i s e d u r i n g t h e 

a f t e r n o o n and" a s e t t l i n g b e n e a t h t h e su.rface d u r i n g t h e n i g h t . 

The h a u l a l o n g t h e r o c k y s h o r e d u r i n g O c t o b e r and t h a t f r o m 

t h e s h a l l o w r e e d y p o r t i o n a t S t a t i o n 2 a p p e a r t o be e s o e p r • 

t i o n s . A s i d e f r o m c u r r e n t s t h a t m i g h t e x p l a i n some o f t h e 

e x c e p t i o n s t h a t o f V a n C l e a v e ( 1 9 2 4 ) m i g h t be a d d e d ( i n 

r e g a r d t o C l a d o c e r a n s ) "Most r e a c t p o s i t i v e l y t o weak 

l i g h t and n e g a t i v e l y t o s t r o n g . T h i s may be r e v e r s e d b y o t h e r 

s t i m u l i a c t i n g as c o n t r o l l i n g f a c t o r s . I n c o l d w a t e r t h e y 

may a c t p o s i t i v e l y t o l i g h t s t i m u l u s w h i c h w o u l d r e p e l I n 

h i g h e r t e m p e r a t u r e s . " C o u l d i t be p o s s i b l e t h a t t h e c o l d 

w a t e r d u r i n g t h e w i n t e r months c a u s e d a n e g a t i v e t r o p i s m t o 

l i g h t ? C e r t a i n l y i n December t h e l a k e was f r o z e n and d u r i n g 

t h e w i n t e r months t h e r o c k y s h o r e r e c e i v e s v e r y l i t t l e d i r e c t 

s u n l i g h t . .;' 

W e l c h (1935) q u o t e s f r o m o t h e r s o u r c e s , " I n a t y p i c a l temp

e r a t e deep l a k e i t commonly b e h a v e s as f o l l o w s : b o t h y o u n g 

and f u l l - g r o w n i n d i v i d u a l s s p e n d t h e a f t e r p a r t o f t h e n i g h t 

n e a r t h e s u r f a c e b u t d e s c e n d d u r i n g t h e day i n t o t h e d e p t h s 

r e m o t e f r o m t h e s u r f a c e , i n L o u g h D e r g , I r e l a n d , t h e 

y o u n g o f D. l o n g s p i n a have t h e u s u a l m i g r a t i o n , - s t r a n g e l y 

enough t h e a d u l t s p e r f o r m a r e v e r s e t y p e o f m i g r a t i o n . I t 

a p p e a r s t h a t t h e v a r i o u s f o r m s o f D. l o n g i s p i n a , o f w h i c h 

t h e r e a r e many, may d i f f e r i n m i g r a t i o n b e h a v i o u r ; f o r 
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example, i t was f o u n d t h a t i n a c e r t a i n W i s c o n s i n l a k e -

the f o r m h a v i n g r o u n d e d c r e s t s o r h e l m e t s d i d n o t show d i 

u r n a l movement, w h i l e t h a t f o r m w i t h p o i n t e d c r e s t s showed 

s u c h movement; I n a n o t h e r l a k e c o n t a i n i n g b o t h f o r m s , t h e 

m i g r a t i o n b e h a v i o u r was e x a c t l y t h e r e v e r s e ; i n s t i l l a n o t h e r 

l a k e c o n t a i n i n g b o t h f o r m s , b o t h m a n i f e s t e d d i u r n a l movement. 

W i t h r e g a r d t o the d i f f e r e n t forms, o f D . , l o n g ! s p i n a i t 

i s i n t e r e s t i n g t o n o t e t h a t d u r i n g J u l y 1934, t h e f o r m f o u n d 

was D. l o n g i s p l n a v a r . h y a l i n a . As t h e s e a s o n a d v a n c e d a 

change -'..was o b s e r v e d I n t h e g e n e r a l f o r m - a s h a r p e r c u r v a t u r e 

o f the h e a d . T h i s d e c r e a s e d toward, t h e n e x t •summer. A g a i n , 

d u r i n g ; June" o f 1935, t h e d e c i d e d mendotae and g a l e a t a f o r m s 

were f o u n d . Many, d u r i n g June and J u l y , p a r t i c u l a r l y f r o m 

c e n t r e h a u l s : had a c o r o n e t o f t h r e e o r f o u r s p i n e s on t h e 

h e a d . T h i s form was s e e n by t h e a u t h o r i n one p o o l i n the 

I r a n q u i l l e l a k e r e g i o n . d u r i n g .'July 1935. A t l e a s t one i n 

d i v i d u a l I n the. J u l y h a u l f r o m F l o r e n c e l a k e h a d a d e c i d e d 

d e p r e s s i o n on t h e c u r v e o f t h e c r e s t i n w h i c h was f o u n d a 

b l u n t p r o j e c t i o n . I f t h e v a r i o u s f o r m s have d i f f e r e n t m i 

g r a t o r y p e r i o d s and may i n h a b i t d i f f e r e n t p a r t s o f the l a k e , 

t o w h i c h may be added a r e v e r s a l i n movement due t o s e a s o n a l 

v a r i a t i o n s , t h e r e i s some r e a s o n f o r t h e i r r e g u l a r i t y i n the 

r e a d i n g s . Whether t h e forms n o t e d were s e a s o n a l v a r i a t i o n s 

o f t h e same f o r m o r v a r i a t i o n s i n t h e forms o f d i f f e r e n t 

r a c e s i s a p r o b l e m f o r f u r t h e r s t u d y . W o l t e r e c k and. Wesen-

b e r g - L u n d a r e d o i n g c o n s i d e r a b l e work on t h i s m a t t e r and have 

y e t t o a r r i v e a t a c o n c l u s i o n s a t i s f a c t o r y t o b o t h p a r t i e s . 
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B osmina - A c c o r d i n g t o a c h a r t by W o r t h l n g t o n (Welch 1935) 

the a d u l t s and young o f Bosmlna show a d e c i d e d v a r i a t i o n i n 

•"behaviour.. The a d u l t s r e m a i n n e a r th e s u r f a c e t h r o u g h o u t the 

day, whereas the young d e s c e n d t o the d e p t h s d u r i n g t h e 

b r i g h t s u n l i g h t - d e s c e n t b e g i n n i n g w i t h t h e sun l i g h t i n g u.p 

t h e w a t e r . T h i s w o u l d i m p l y t h a t i n t h o s e s e c t i o n o f t h e 

l a k e on which, the sun c a n s h i n e most o f the day and ••which..' 

ar e i n h a b i t e d by Bosmlna - l i t t l e v a r i a t i o n i n t h e numbers 

c a u g h t w o u l d o c c u r d u r i n g t h e day. An i n c r e a s e i n numbers 

w o u l d t a k e p l a c e when the sun l e f t t h e l a k e i n shadow and 

t h e .young began t o m i g r a t e t o t h e s u r f a c e . I n g e n e r a l , 

t h i s a p p e a r s t o be t h e case w i t h t h e numbers o f Bosmlna ob

t a i n e d f r o m F l o r e n c e l a k e . D u r i n g November t h e p r e s e n c e o f 

a w i n d may have h e a p e d up the e x t r a amount o f Bosmlna on 

t h e west s h o r e ( S t a t i o n 3) 

P l e u r o x u s d e n t i c u l a t u s B i r g e , C h y d o r u s s p h a e r i c u s , A l o n e 1 1 a  

nana ( B a i r d ) , and H o l o p e d l u m gibberum Zaddach a p p e a r tobbe 

i n c i d e n t a l p l a n k t e r s o f F l o r e n c e l a k e , t h o u g h t h e f i r s t and 

l a s t a r e r e p o r t e d f r o m some l a k e s as b e i n g p l e n t i f u l . 

P l e u r o x u s and H o l o p e d l u m a p p e a r e d more d u r i n g the summer, 

w h i l e Chydorus and A l o n e 1 1 a .were o f more common o c c u r r e n c e 

d u r i n g t h e w i n t e r and e a r l y s p r i n g , t h o u g h some o f them were 

f o u n d i n J u n e . I n s u f f i c i e n t numbers were o b t a i n e d t o draw 

any c o n c l u s i o n s r e g a r d i n g t h e i r movements, t h o u g h P l e u r o x u s 

w o u l d appear t o be a t the s u r f a c e , d u r i n g t h e day and d e s c e n d 

d u r i n g t h e n i g h t . 
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Diaphanosoma brachyurum ( L i e v e n ) . 

(Welch. 1935) Diagrams f r o m W o r t h l n g t o n ' w o u l d show a, 

s l i g h t s i n k i n g o f t h i s o r g a n i s m d u r i n g t h e day. T h i s i s 

s e a r e e l y so b y t h e r e s u l t s o b t a i n e d f r o m F l o r e n c e l a k e , b u t 

t h e numbers a r e n o t l a r g e enough t o be o f much s i g n i f i c a n c e . 

The two s t a t i o n s w i t h d e e p e r c o l d e r w a t e r shov; a r e v e r s a l , 

namely, more i n the m o r n i n g and l e s s t o w a r d n i g h t . I t was 

n e v e r v e r y abundant b u t seems t o o v e r l a p i n t o t h e b e g i n n i n g 

o f t h e Oe.riodaphnia bloom. Eddy (1934) d e s c r i b e s i t as a 

S e r o t i n a l p r e d o m i n a n t - t h a t I s , an o r g a n i s m p r e s e n t from 

J u l y t o September, Which c o r r e l a t e s w i t h the r e s u l t s o b t a i n e d 

as. f a r a s e a s o n a l o c c u r r e n c e i s c o n c e r n e d , b u t i t i s by no 

means a p r e d o m i n a n t i n F l o r e n c e l a k e . 

Diaptomus w a s h l n g t o n e n s i s M a r s h . 

T h i s f o r m was n e v e r v e r y abundant. T h i s m i g h t be e x p e c t e d 

as most s p e c i e s o f Diaptomus i n h a b i t d e e p e r w a t e r s and the 

tows t a k e n were f r o m the s i i r f a e e . (Welch 1935 and F o e r s t e r 

1 9 2 5 ) . I n s u f f i c i e n t numbers were o b t a i n e d t o draw any c o n 

c l u s i o n s r e g a r d i n g I t s m i g r a t i o n s . Welch (1935) q u o t e s t h a t 

t h e a d u l t s show a s l i g h t d i u r n a l movement t o t h e d e p t h s , w h i l e 

t h e young show a d e c i d e d m i g r a t i o n o f a s i m i l a r natxxre. 

D u r i n g F e b r u a r y and M a r c h f e m a l e s w i t h eggs were o b s e r v e d , 
\ 

d u r i n g May and June many o f the I n d i v i d u a l s were young, t h i s 

was p a r t i c u l a r l y so i n t h e n i g h t h a u l s . The g r e a t e s numbers , 

o f a d u l t s were o b t a i n e d d u r i n g November and December. 

N a u p l i i . • 

From a s t u d y o f t h e g r a p h from S t a t i o n s . 2 , 3 , and 5 i t w i l l 
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be s e e n t h a t the abundance o f n a u p l i i v a r i e s g r e a t l y w i t h the 

s e a s o n . A h i g h peak i n A u g u s t and O c t o b e r i s f o l l o w e d by a 

f a l l , i n numbers d u r i n g November and D e c e m b e r ; t h i s i s s u c c e e d e d 

by a h i g h peak i n F e b r u a r y and M a r c h . A f a l l o f f o c c u r r s I n 

M a r c h t o be f o l l o w e d by the h i g h e s t peak o f t h e y e a r d u r i n g 

A p r i l and Mayy. A minimun o c c u r s i n June f o l l o w e d b y a r i s e 

d u r i n g J u l y . T h e r e a r e , t h e n , t h r e e peaks t h r o u g h o u t the y e a r 

b e g i n n i n g a t -August, w i t h e a c h s u c c e s s i v e one g r e a t e r t h a n 

t h e one b e f o r e . 

T h a t d i u r n a l v a r i a t i o n s o c c u r s i s e v i d e n t , b u t c o r r e l a t i o n 

was n o t o b t a i n e d t h r o u g h o u t t h e y e a r . S e v e r a l r e a s o n s f o r :• 

t h i s m i g h t be -suggested, s u c h as v a r i a t i o n s I n t e m p e r a t u r e 

i n t h e d i f f e r e n t p a r t s o f the l a k e , l i g h t e f f e c t s i n the 

d i f f e r e n t p a r t s o f t h e l a k e , and what i s most probable.., t h e 

p r e s e n c e o f d i f f e r e n t t y p e s o f n a u p l i i . N a u p l i i o f one f o r m 

may be more abundant i n one p a r t o f t h e l a k e t h a n a n o t h e r and 

have a d i f f e r e n t p e r i o d o f m i g r a t i o n t h a n t h e n a u p l i i o f 

a n o t h e r f o r m . T h a t i s , n a u p l i i o f C y c l o p s b i c u s p i d a t u s c o u l d 

have a d i f f e r e n t m i g r a t i o n t o C y c l o p s p h a l e r a t u s ; t h e s e i n 

t u r n m i g h t v a r y f r o m t h a t o f t h e n a u p l i i o f Diaptomus wash- 

i n g t o n e n s . i s . 

C o r r e l a t i o n was o b t a i n e d f r o m M a r c h t o J u l y . D u r i n g 

M a r c h a , r i s e s f r o m noon t i l l 5:00P.M. o c c u r r e d f o l l o w e d by a 

d e s c e n t t o d e e p e r w a t e r s . T h i s i s s i m i l a r t o t h e g r a p h f o r 

A u g u s t . I n A p r i l a c o n t i n u e d r i s e t i l l m i d n i g h t o c c u r r e d . 

D u r i n g May t h e r e was a peak a t noon f o l l o w e d b y a c o n t i n u e d 

.descent, t h r o u g h o u t the r e s t o f the day. 





32. 

C.yc'lops b i c u s p i d a t u s . G l a u s 

Two peaks o c c u r , a low one i n A u g u s t , September, and 

O c t o b e r , and a h i g h one d u r i n g the p e r i o d o f s p r i n g maximum 

i n M a r e h . (Graph4 - ) C o r r e l a t i o n s i n m i g r a t i o n f r o m S t a t i o n s 

2, 3, and 5 were o b t a i n e d f o r t h e ' months o f F e b r u a r y , May, 

June and J u l y . A movement t o t h e d e p t h s f r o m noon t i l l 

5:P.M. i s i n d i c a t e d w i t h a r i s e t o the s u r f a c e a g a i n a t m i d 

n i g h t . The--other, r e s u l t s do n o t c o r r e l a t e . The c a u s e f o r 

t h i s may l i e > i n t h e - r e a s o n s u g g e s t e d f o r the movement o f the 

n a u p l i i . C y c l o p s p h a l e r a t u s was n o t e d i n the l a k e . I t may 

have h a d a d i f f e r e n t mavement t o C. b i c u s p i d a t u s . I t s 

o c c u r r e n c e was more f r e q u e n t i n the f a l l t h a n i n t h e s p r i n g . 

B e f o r e any a s s e r t i o n c a n be made, r e g a r d i n g i t s movements, > 

a c h e c k - u p w i l l have t o be made. 

H y a l e l l a a z t e c a S a u s s u r e . 

T h i s was f o u n d i n l a r g e numbers i n t h e l a k e . •• I t was f o u n d 

i n t h e p l a n k t o n a t n i g h t f r o m June t o A u g u s t , I t a p p e a r s 

t o be h e l i o p h o b e , p r e f e r r i n g the d a r k shadows o f the Nuphar 

a r e a s i n s h a l l o w w a t e r d u r i n g the day., b u t f o u n d t h r o u g h o u t 

the, w a t e r s o f t h e l a k e a f t e r d a r k . One specimen/was found, 

i n t h e c e n t r e o f t h e l a k e d u r i n g t h e day, b u t i n g e n e r a l , 

t h e above s t a t e m e n t s r e g a r i n g i t s : behaTiour s t a n d s . Saws on' 

(1934) t o few b e i n g f o u n d below 10 m e t r e s . ' S i c k e r (1934) 

shows t h a t d u r i n g the w i n t e r t h e s e frequent, t h e s h a l l o w 

edges o f the l a k e i n h a b i t i n g w a t e r between 1 and 2 f e e t . 
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R o t i f e r a,. 

The l a k e p o s s e s s e d a r i c h f a u n a o f r o t i f e r s . These showed 

s e a s o n a l p e r i o d i c i t y and f l u c t u a t i o n i n numbers. F o r example, 

A s p l a n e h n a p r i o d o n t a Gosse, was more common i n t h e summer, 

th o u g h n e v e r abundant a t any t i m e , 'Notholea s t r i a t a and 

K e r a t e l l a • q u a d r a t a ( M u l l e r ) were f o u n d d u r i n g .-the e a r l y s p r i n g 

and w i n t e r . . K. q u a d r a t a r o s e t o i t s g r e a t e s t abundance d u r i n g 

F e b r u a r y . E d d y (1934) c l a s s i f i e s K« q u a d r a t a and N. s t r i a t a 

as v e r n a l p r e d o m i n a n t s , o c c u r r i n g f r o m F e b r u a r y t o J u n e . I n 

F l o r e n c e l a k e t h e y were f o u n d f r o m December t i l l M a r c h . At 

no time were t h e y v e r y abundant. 

S y n c h a e t a showed a predomlnence i n t h e s p r i n g ^ and f a l l . 

T here may have been two s p e c i e s p r e s e n t as the forms were n o t 

s p e c i f i c a l l y d e t e r m i n e d and t h e r e was some I n d i c a t i o n o f t h e r e 

b e i n g two s p e c i e s i n the l a k e . S y n c h a e t a i s one o f the f o r m s 

l i s t e d by E d d y as b e i n g a " P e r e n n i a l P r e d o m i n a n t " . l o t k a ( 1 9 2 5 ) 

r e f e r s to. t h e bloom o f S y n c h a e t a i n e a r l y s p r i n g . 

T r i c h o c e r a c y l i n d r i c u s (Imhof) ( R a t t i i l u s ) r o s e t o a peak 

between August and O c t o b e r w i t h - i n d i c a t i o n s o f i t s p r e s e n c e 

i n J u l y and November ' 

Such f o r m s as M o n o s t y l a , D i u r e l l a , l e p a d e l l a p a t e l l a 

( M e l l e r ) , D i u r e l l a , and C o l u r e l l a were i n c i d e n t a l s . They 

were n e v e r p r e s e n t i n s u f f i c i e n t numbers t o d e t e r m i n e a 

s e a s o n a l v a r i a t i o n . I t ' w o u l d a p p e a r t h a t C o l u r e l l a i s "an 

a u t u m n a l f o r m , t h o u g h v e r i f i c a t i o n o f t h i s w o u l d n e e d t o 

have f u r t h e r s t u d y . / . ' • ' . . ' . 
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The dominant forms were P o l y a r t h r a t r i g l a E h r e n b e r g , 

K e r a t e l l a c o c h l e a r i s Gosse, G a s t r o p u s s t y l i f e r Imhof, and 

C o n o c h i l i s u n i c o r n i s R o u s s e l e t . G a s t r o p u s s t y l i f e r was 

c o n f u s e d w i t h C h r omogaster o v a l i s ( B e r g e n i a ! ) w h i c h o c c u r r e d 

i n g r e a t e r numbers d u r i n g the months o f December, F e b r u a r y , 

and M a r c h . G a s t r o p u s s t y l i f e r r e a c h e d a peak d u r i n g O c t o b e r , 

b e c o m i n g n e g l i g i b l e d u r i n g the w i n t e r , i n c r e a s i n g s l i g h t l y 

d u r i n g J u n e. There i s some i n d i c a t i o n o f a v a r i a t i o n i n 

numbers d u r i n g t h e day and n i g h t . T h i s may be due t o temp

e r a t u r e , w i n d c u r r e n t s o r o t h e r f a c t o r s a l r e a d y d i s c u s s e d , 

as w e l l as d e p t h o f w a t e r . No c o r r e l a t i o n i s shown f r o m 

s t a t i o n t o s t a t i o n . 

K e r a t e l l a c o c h l e a r i s i s s a i d to show d i u r n a l f l u c t i o n s . 

Whether one i s j u s t i f i e d f o r a ssuming t h i s t o be shown by 

t h e r e s u l t s i s d o u b t f u l . S e a s o n a l f l u c t i o n s I n numbers i s 

shown and some v a r i a t i o n i n f o r m was n o t e d ; e.g., l a r g e r s i z e 

o f t h e a n i m a l and g r e a t e r prominence o f the s p i n e s d u r i n g tihe 

w i n t e r . The peak o f i t s numbers as shown i n GraxDh 5 b e a r 

some r e s e m b l a n c e t o a g r a p h i n E d d y (1934) b u t any s t a t e m e n t 

r e g a r d i n g the e x a c t l i m i t s • o f t h e s e peaks c a n n o t be made f o r 

t h e p e r i o d s o f i t s peak and t h e h e i g h t o f t h e same v a r y f r o m 

y e a r t o y e a r . T h i s s t a t e m e n t a p p l i e s t o a l l the o t h e r 

p l a n k t e r s d e a l t w i t h . Some forms may r i s e t o g r e a t e r prom

i n e n c e one y e a r t h a n d u r i n g a n o t h e r . How s u c h c y c l e s r u n 

c a l l s f o r a g r e a t d e a l more o b s e r v a t i o n . K. c o c h l e a r i s 

i n g r e a t e s t numbers a t S t a t i o n 2 i n the r e e d y s e c t i o n o f the 

l a k e . F o e r s t e r (1925) r e p o r t s a s i m i l a r predominence i n 
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s h a l l o w w a t e r . They were n o t f o u n d i n the s h a l l o w n o r t h end 

o f t h e l a k e i n sueh l a r g e numbers. 

C o n o c h i l u s u n i c o r n i s was f o i u i d i n g r e a t e r numbers from 

S t a t i o n 5 i n t h e c e n t r e o f the l a k e t h a n a t the s h a l l o w e r 

S t a t i o n s . T h i s a g r e e s w i t h F o e r s t e r ' s o b s e r v a t i o n s t h a t i t 

i s f o u n d i n the d e e p e r r e g i o n s o f the lake, i n g r e a t e r abundance 

t h a n e l s e w h e r e . 

P r o t o z o a . 

A r c e l l a - was p r e s e n t i n most o f , t h e ' h a u l s • More were 

o b t a i n e d f r o m t h e s h a l l o w e r S t a t i o n s t h a n f r o m t h e d e e p e r . 

T h i s i s a s - w o u l d be e x p e c t e d f r o m I t s h a b i t s o f g r o w t h . P r e -

dominence was d u r i n g t h e f a l l and s p r i n g . 

C e r a t i u m h i n u i d i n e l l a ( 0 . P. M..). The form, i f t h e same 

s p e c i e s was p r e s e n t t h r o u g h o u t the y e a r , t o o k s e a s o n a l v a r 

i a t i o n . Welch (1935) r e p o r t s s u c h a change o c c u r r i n g . The 

- g e n e r a l shape d u r i n g the w i n t e r months was more compressed 

t h a n d u r i n g t h e summer - t h e arms g r a d u a l l y s p r e a d i n g out 

f r o m the w i n t e r f o r m t i l l t h a t o f the summer was a t t a i n e d . 

A s m a l l peak o c c u r r e d d u r i n g t h e f a l l b u t t h e o r g a n i s m d i s 

a p p e a r e d d u r i n g t h e w i n t e r . A g r a d u a l i n c r e a s e t o o k k p l a e e 

d u r i n g F e b r u a r y , t h i s c o n t i n u e d t i l l a peak was r e a c h e d i n 

May a f t e r w h i c h t h e r e was a s t e a d y d e c l i n e as t h e summer ad

v a n c e d . T h i s o r g a n i s m , a p p a r e n t l y , I s more numerous i n 

s u r f a c e -hauls ( F o e r s t e r 1925) p a r t i c u l a r l y i n s h a l l o w w a t e r 

s i m i l a r t o t h a t i n w h i c h A r c e l l a was f o u n d most a b u n d a n t l y . 

D i n o b r y o n s o c i a ! e ( ? ) E h r e n b e r g . D u r i n g J u l y 1934, t h i s 

o r g a n i s m r e a c h e d a v e r y h i g h peak. A sharp f a l l o f f i n 





August f o l l o w e d . D u r i n g O c t o b e r t h e r e was a s l i g h t i n c r e a s e 

i n numbers, but:. f r o m t h e n t i l l F e b r u a r y t h e r e was p r a c t i c a l l y 

none f o u n d In, the p l a n k t o n . A sudden I n c r e a s e o c c u r r e d d u r i n g 

F e b r u a r y r i s i n g t o the h i g h e s t peak o f the y e a r i n A p r i l . : 

D u r i n g May t h e r e was a mere i n d i c a t i o n o f i t s presence,, t h i s 

was f o l l o w e d b y an i n c r e a s e i n J u ne. T h e r e .'was a mere i n d i e a i . V 

t l o n o f i t s p r e s e n c e I n the h a u l s f o r J u l y . J u l y 1935 was 

t h e r e f o r e , q u i t e d i f f e r e n t f r o m J u l y 1934 as f a r as the c o u n t s 

f 0 r J i h o b r y o n a r e c o n c e r n e d . T h i s v a r i a t i o n i n the p a l n k t o n 

f r o m y e a r t o y e a r i s t o be e x p e c t e d as f o o d , w e a t h e r c o n d i t i o n s , 

e c o l o g i c a l f a c t o r s i n g e n e r a l v a r y f r o m y e a r t o , y e a r . (Eddy "34 

Y o r t l c e l l a . T h i s o r g a n i s m was c o u n t e d i n i t s r e l a t i o n s h i p 

t o Anabaena and t h e r e f o r e i t s p r e v a l e n c e f o l l o w s t h a t o f 

A nabaena, namely, a peak i n June and A u g u s t , th e June peak 

b e i n g t h e h i g h e r . 

P e r i d i n i u m . was e n c o u n t e r e d i n g r e a t numbers d u r i n g O c t 

o b e r , November, and December, t h e h i g h e s t peak o c c u r r i n g i n 

November. A h i g h e r peak o c c u r r e d i n A p r i l , a f t e r w h i c h 

i t d i s a p p e a r e d d u r i n g t h e summer, Yonge (1928) r e f e r s t o 

t h e summer d e c l i n e o f P e r i d i n i u m i n t h e f o l l o w i n g , " E x h a u s 

t i o n o f the p h o s p h a t e s i s as i m p o r t a n t as n i t r o g e n as a 

c a u s e o f the summer d e c l i n e o f d i a t o m s and P e r i d i n i u m . " 

( C e r a t l u m a l s o ? ) 

D i f f l u g l a and E p i s t y l l s were i n c i d e n t a l s . • 

A l g a e . 

W i t h r e g a r d t o the g e n e r a l o c c u r r e n c e o f the a l g a e the 

f o l l o w i n g i s a f r e e - q u o t a t i o n f r o m G-. M. Smith, 1935. 
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•"Blue-green a l g a e u s u a l l y o c c u r i n abundance o n l y d u r i n g 

the'-warm months o f the y e a r , b u t c e r t a i n s p e c i e s may d e v e l o p 

In q u a n t i t y d u r i n g t h e w i n t e r ; e .g., G-omphosphaeria. ( T h i s 

genus was f o u n d i n F l o r e n c e d u r i n g F e b r u a r y , ) S o f t - w a t e r 

l a k e s o r d i n a r i l y have more C h r o o c o c c a l e s t h a n o t h e r Myxo-

phyceae b u t t h e s e n e v e r p r e d o m i n a t e a t any s e a s o n o f the y e a r 

G h l o r o p h y c e a e i s r a r e l y a p r e d o m i n a t i n g o r g a n i s m i n t h e phy-

t o p l a n k t o n o f l a k e s and ponds, the numbei" o f s p e c i e s f o u n d i n 

t h e f r e s h - w a t e r p l a n k t o n I s v e r y l a r g e . As a g e n e r a l r u l e 

t h e y are most abundant I n l a t e s p r i n g and ea,rly autumn. " 

Ahabaena. Two peaks were noted'jd-ione'-'in^'the'-'fail^v^he 

,33rther •iHt1©aiq.y:^u^ E d d y 

(1934) as i t o c c u r s f r o m M a r c h t o Decmmber. In g e n e r a l t h i s 

s t a t e m e n t h o l d s t r u e f o r i t s o c c u r r e n c e i n F l o r e n c e l a k e . 

D i a t o m s . Two peaks were n o t e d ; one i n the f a l l , the othe 

i n s p r i n g . The s p r i n g peak b e i n g t h e h i g h e r . A bloom o f 

A g t e r i o h e l l a d u r i n g December and l a s t i n g ! t i l l F e b r u a r y , i s 

w o r t h y o f n o t e . T h i s d i a t o m p o l l u t e s t h e w a t e r g i v i n g I t 

a d e c i d e d odour. ( W h i p p l e 1927). The v a r i o u s f o r m s f o u n d and 

t h e i r o c c u r r e n c e has a l r e a d y b een n o t e d i n t h e l i s t o f t h e 

o r g a n i s m s f o u n d i n the p l a n k t o n * 

Aph'anocap.sa G-roup . As s t a t e d p r e v i o u s l y t h i s g r o u p i n 

c l u d e d , s e v e r a l a l g a e . M i c r o c y s t i s was f o u n d f a i r l y abun

d a n t l y i n t h e f a l l and s p r i n g , m a k i n g i t s a p p e a r a n c e i n A p r i l 

and r i s i n g t o f o r m a p p r o x i m a t e l y o n e - s i x t h o f the t o t a l num

b e r o f t h i s group d u r i n g the b e g i n n i n g o f June. A f a l l i n 
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the numbers o f t h i s f o r m was n o t e d d u r i n g the summer. 

Aphanocapsa and C o e l o s p h a e r i u m a l s o i n c r e a s e d o v e r t h e same 

p e r i o d s as M i c r o c y s t i s . 

D esmids. -

These were n e v e r p r e s e n t i n l a r g e numbers. I n t h e mossy, 

a r e a s n e a r s h o r e many o f t h e l a r g e forms s u c h as M i c r a s t e r i a s  

Euastrum., Gosmarium and C l o s t e r i u m were f o u n d . The odd i n 

d i v i d u a l o f t h e s e f o r m s was f o u n d i n t h e p l a n k t o n . A c i d i t y 

(G.M.Smith 1933)- a p p e a r s t o be n e e d e d f o r t h e i r development. 

A f a l l M f n u m b e r s i s n o t e d a f t e r May. Ho d e f i n i t e s t a t e m e n t 

c a n be made r e g a r d i n g i t s movements o r l o c a l i s a t i o n i n any 

one p a r t o f t h e l a k e . V 

Grloeeapsa. 1 

l i k e A p h a n o c a p s a t h i s g r o u p i n c l u d e d s e v e r a l o r ganisms, . 

Of• t h e s e O h r o o c o c c u s was more abundant t h a n t h e o t h e r f o r m s 

d u r i n g M a r c h , T h i s f o r m c o n t i n u e d t i l l t h e f a l l . T h i s 

p e r i o d o f g r o w t h a g r e e s f a i r l y w e l l w i t h B i r g e and J u d a y ' s 

c h a r t (Welch' 1 9 3 5 ) . No d e f i n i t e s t a t e m e n t c a n be made, as 

4he p e r i o d o f growth i s r e g u l a t e d b y f a c t o r s v a r i a b l e f r o m 

y e a r t o y e a r . G l o e o c a p s a a p p e a r e d l a t e r t h a n t h e f o r m e r 

and became more abundant d u r i n g t h e summer.- D u r i n g A p r i l 

a p e r i o d o f r a p i d c e l l - d i v i s i o n a p p e a r e d t o have o c c u r r e d 

t h r o u g h o u t a l l t h e a l g a e f o r m s , b u t e s p e c i a l l y i n t h e b l u e -

g r e e n s . -

S p h a e r o c ' y s t i s . 

: The c y c l e a p p e a r s t o be as f o l l o w s ; and autumnal i n 

c r e a s e o v e r the summer p o p u l a t i o n ; a d i s a p p e a r a n c e d u r i n g 
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the w i n t e r ; a r a p i d i n c r e a s e d u r i n g A p r i l ; a d e c r e a s e i n 

J u n e , f o l l o w e d by a r i s e i n J u l y . T h i s i s a l s o f a i r l y w e l l 

r e p r e s e n t e d i n B i r g e and J u d a y ' s c h a r t o f s e a s o n a l changes 

o f f o r m f o u n d i n t h e p l a n k t o n o f l a k e Mendota. G - l o e o c y s t i s 

'would a p p e a r t o have a s i m i l a r c y c l e . 

R i c h t e r i e l l a . 

C o u n t s were n o t t a k e n o f t h i s o r g a n i s m f o r the whole 

y e a r . From t h o s e t a k e n a d e c i d e d peak i s shown d u r i n g the 

w i n t e r months. Whether the a p p a r e n t c o r r e l a t i o n o f g r e a t e r 

abundance a t noon o f t h e p l a n k t o n t h a n a t m i d n i g h t t h r o u g h 

o u t t h e m a j o r i t y o f t h e h a u l s i s s i g n i f i c a n t c a n n o t be de

f i n i t e l y s a i d , b u t l i g h t w o u l d be n e c e s s a r y f o r p h o t o s y n 

t h e t i c p r o c e s s e s and the o r g a n i s i m s m i g h t i n some manner be 

a t t r a c t e d t o i t . 

S e l e n a s t r u m . 

T h i s g r o u p i n c l u d e d s e v e r a l s i m i l a r f o r m s . I t s p e r i o 

d i c i t y i s shown on the c h a r t s - t h e r e i s a s m a l l peak i n 

November, f o l l o w e d by a complete d i s a p p e a r a n c e i n w i n t e r . A 

s u d d e n bloom o c c u r s i n A p r i l d u r i n g the p e r i o d o f r a p i d p r o 

l i f e r a t i o n o f a l l the a l g a e . 
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SUMMARY 

1. A s u r v e y o f t h e g e n e r a l e c o l o g i c a l f e a t u r e s : o f F l o r 

ence l a k e was made. 

2. D i f f i c u l t y i s a s c e r t a i n i n g c e r t a i n g e n e r a u n d e r t h e 

16mm. o b j e c t i v e n e c e s s i t a t e d the c o m b i n i n g o f some o f the 

s m a l l e r a l g a l f.orms ' i n t o g r o u p s . T h i s d i d n o t prove v e r y 

s a t i s f a c t o r y i n g i v i n g t h e p e r i o d i c i t y o f members o f t h e 

group b u t s e r v e d t o show f l u c t u a t i o n s o f the group as a 

w h o l e . 

3. S e a s o n a l v a r i a t i o n s o f a l l the o r g a n i s m s o b s e r v e d was 

f o u n d . The i n d i c a t o r s o f t h e s e a s o n s a r e l i s t e d below. 

P e r e n n i a l f o r m a , The f o l l o w i n g were p r e s e n t t h r o u g h o u t 

t h e y e a r . P e r i o d s o f abundance are n o t e d f o r each s p e c i e s . 

Bosmina l o n g i r o s t r i s . Abundant f r o m A u g u s t t o O c t o b e r . 

K e r a t e l l a c o c h l e a r i s . Abundant i n t h e Autumn and S p r i n g . 

Most abundant d u r i n g the Autumn. (Graph 5 " ) . V 

P o l y a r t h r a t r i g ! a . Most abundant d u r i n g the Autumn. 

(Graph 5 ) 

P e r i d i n i u m . M o s t abundant i n t h e Autumn and S p r i n g . 

( G r a p h 6 ) 

H i e m a l f o r m s . (December t o A p r i l ) . , 

A s t e r l o n e l l a f o r m o s a . Peak i n December. 

, R J c h t e r i e I l a . Peak i n December. 

K e r a t e l l a q u a d r a t a . Peak i n F e b r u a r y . 

S e l e n a s t r u m . Peak i n A p r i l . 

V e r n a l f o r m s . ( F e b r u a r y t o June) 

•'" N o t h o l e a s t r i a t a , - ( I n c i d e n t a l i n appearance from Feb-
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r u a r y t o M a r c h . ) 

E s t i v a ! f o r m s . ( M a r c h t o December) 

D a p h n i a l o n g ! s p i n a . P e a t f r o m F e b r u a r y t o A p r i l . 

( G r a p h 2. ) 

A s p l a n e h n a p r i o d o n t a . . I n c i d e n t a l i n o c c u r r e n c e . 

Anabaena. P e a k i n J u n e . 

C o n o c h i l u s u n i c o r n i s . P e a k i n a u g u s t . 

S e r o t i n a l f o r m s . ( J u l y t o A u g u s t ) 

Diaphanosoma b r a c h y u r u m . P e a k i n J u l y , 

C e r i o d a p h n i a r e t i c u l a t a . P e ak f r o m A u g u s t t o Sep

t e m b e r . 

R a t t u l u . s c y l l n d r i c u s . P e a k i n S e p t e m b e r , 

G e r a t i u m h i r u n d i n e l l a > h a d a v e r y h i g h p e a k d u r i n g May 

and a 1owere p e a k d u r i n g A u g u s t , I t was n o t ob

s e r v e d d u r i n g t h e w i n t e r f r o m November t i l l F e b 

r u a r y . 

D i n o b r y o n . o c c u r r e d i n v e r y l a r g e numbers d u r i n g May 

and O c t o b e r , From November t i l l F e b r u a r y i t was 

n o t s e e n t o any e x t e n t i n t h e p l a n k t o n , 

4. I n d i c a t i o n o f d i u r n a l movements I n some o f the. g r o u p s 

i s shown; e.g., N a u p l i i , C y c l o p s , Daphnia. and some o f t h e 

r o t i f e r s . C o r r e l a t i o n , f r o m a l l s e d t i o n s o f t h e l a k e , o f 

s u c h movements was n o t o b t a i n e d . T h i s may have b e e n due t o 

one o f s e v e r a l e c o l o g i c a l f a c t o r s o t h e r t h a n l i g h t a c t i n g on 

t h e o r g a n i s m s ; e.g., w i n d c u r r e n t s , o r i t may have been due 

to' e r r o r i n m a k i n g t h e h a u l s . 

5. C h a r t s were made s h o w i n g t h e numbers o f o r g a n i s m s 
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f o r m d a t e a c h s t a t i o n t h r o u g h o u t t h e y e a r , Graphs were c o n 

s t r u c t e d s h o w i n g t h e " f l u c t u a t i o n s i n t h e r e p r e s e n t a t i v e 

o r g a n i s m s t h r o u g h o u t t h e y e a r . 

6 . The o f l a r g e q u a n t i t i e s o f c e r t a i n o r g a n i s m s i n t h e 

l a k e e x p l a i n e d t h e p r e s e n c e o f a d i s t i n c t o d o u r and t a i n t e d 

t a s t e p r e s e n t i n t h e w a t e r . A l i s t o f t h e o r g a n i s m s and 

t h e o d o u r g i v e n h y e a c h , f o l l o w s : 

S y n u r a - cucumber o d o u r . S p r i n g and Autumn o c c u r r e n c e , 

t h o u g h n e v e r abundant". 

A s t e r i o n e l l a . - P r e s e n t i n l a r g e number d u r i n g t h e w i n t e r 

m onths. T h i s d i a t o n p r o d u c e s a v e r y d e c i d e d od-

o u r . I n s m a l l numbers i t p r o d u c e s and o d o u r r e 

s e m b l i n g r o s e g e r a n i u m ; i n l a r g e numbers I t 

g i v e s a d e c i d e d l y f i s h y o d o u r . 

M a l l o m o n a s - T h i s was n e v e r v e r y p l e n t i f u l . I t p r o d u c e s 

a sweet s m e l l l i k e v i o l e t s . I n l a r g e numbers i t 

p r o d u c e s a f i s h y o d o u r . 

A n a b a e n a - was f a i r l y p l e n t i f u l d u r i n g t h e month o f J u n e . 

T h i s g i v e s o f f a n a s t u r t i u m o d o u r , when p r e s e n t 

i n s m a l l n umbers. When p r e s e n t i n l a r g e numbers 

i t g i v e s o f f t h e o d o u r o f a p i g p e n . 

T a b e l l a r i a - when p r e s e n t i n l a r g e n u m bers, as I t was a t 

t h e same t i m e as t h e b l o o m o f A s t e r i o n e l l a g i v e s 

o f f a d e c i d e d l y f i s h y o d o u r . 

E u d o r i n a - t h o u g h n e v e r v e r y p l e n t i f u l i n t h e l a k e a t any 

t i m e , t h i s o r g a n i s m g i v e s o f f a f i s h y o d o u r . 

C e r a t i u m - h a s a v i l e s t e n c h and g i v e s a r u s t y brown c o l -
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o r a t i o n to" the w a t e r . 

D i n o b r y o n - was p r e s e n t i n l a r g e numbers a t v a r i o u s t i m e s 

o f the y e a r . T h i s g i v e s a f i s h y odour t o the w a t e r . 

P e r i d i n i u m - g i v e s o f f a s t r o n g f i s h y odour l i k e c l a m

s h e l l s . 

C o n s i d e r i n g t h e o r g a n i s m s p r e s e n t and t h e o v e r l a p p i n g o f 

t h e i r p e r i o d s o f abundance t h e r e i s l i t t l e chance f o r the 

w a t e r o f the l a k e to f r e e i t s e l f o f t h e s e o b j e c t i o n a b l e o d o u r s . 

The f a c t t h a t t h e l a k e , i s a c l o s e d system, a l s o p r e v e n t s any 

c h ance o f e l i m i n a t i n g t h e odours p r e s e n t . 
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CONCLUSION ' 

The n e e d f o r the s t u d y o f i n t e r r e l a t i o n s h i p s i n any, e c 

o l o g i c a l s t u d y i s a p t l y d e s c r i b e d b y S h e l f o r d ( 1 9 3 1 ) , 

1. Weaver and C l e m e n t s ( T 2 9 ) h o l d t h a t f o o d , r a t h e r t h a n 

p h y s i c a l f a c t o r s , c o n t r o l s a n i m a l s , and, s i n c e p l a n t s are the 

d i r e c t and i n d i r e c t f o o d o f a l l a n i m a l s , the b i o t i c commun

i t y h a s u n i t y t h r o u g h f o o d r e l a t i o n . 

2. The f o o d r e l a t i o n , e s p e c i a l l y o f abundant and i n f l u e n t 

a n i m a l s , a r e u s u a l l y ' f l e x i b l e and r a r e l y i f e v e r o b l i g a t e , 

and o b s e r v a t i o n o f a p p a r e n t l y r e s t r i c t e d f o o d r e l a t i o n s 

.made i n one l o c a l i t y may n o t h o l d good u n d e r o t h e r c o n d i t i o n s . 

3. The c l i m a x e s o f n a t u r e ( b i o e c o l o g i c a l c l i m a x ) I n c l u d e 

t h a t v e g e t a t i o n w h i c h o c c u r s w i t h the p r i s t i n e numbers and 

k i n d s o f a n i m a l s p r e s e n t , 

'4. P l a n t s and a n i m a l s t e n d t o move t o g e t h e r as a xxnit, and 

a r e g o v e r n e d b y p h y s i c a l f a c t o r s . A n i m a l s may, be c a u s e o f 

t h e i r m o t i l i t y f i n d s u i t a b l e p l a c e i n advance o f t h e a p p e a r 

ance o f t h e p l a n t s . [ 

5. Animals, a r e b e t t e r s h o r t - p e r i o d i n d i c a t o r s t h a n plants.. 

T h e i r p r e s e n c e and abundance a t any h o u r , day, s e a s o n o r 

c y c l e i s i n d i c a t i v e o f c o n d i t i o n s r e l a t i v e t o w h i c h p l a n t s 

c a n n o t f l u c t u a t e a t a l l o r must l a g b e h i n d i n d e f i n i t e l y . 

One t h u s s e e s t h e p u s h i n g o f t h e dry' Jcommunity a n i m a l s i n t o 

t h e wet community i n d r y s e a s o n s and v i c e v e r s a , as a r e g u 

l a r phenomenon ( G l e a s o n , '27) w i t h a t t e n d a n t e f f e c t upon 

t h e h a b i t a t , 
6. Law o f T o l e r a n c e . The growth o f an o r g a n i s m i s p r o -
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p o r t i o n a l t o the n u t r i e n t s u b s t a n c e p r e s e n t i n m i n i m a l 

q u a n t i t y , no m a t t e r bow abundant o t h e r s may he. Thus f o o d , 

T e m p e r a t u r e , l i g h t , m o i s t u r e , e t c ; may be f a v o u r a b l e w h i l e 

s h e l t e r i s l a c k i n g , and a n i m a l s , w h i c h o t h e r w i s e w o u l d be 

p r e s e n t and abundant, are a b s e n t o r f o u n d i n m i n i m a l numbers 

o n l y . 

V. F o o d r e l a t i o n . E a c h s p e c i e s s e l e c t s t h e f o o d a v a i l 

a b l e i n g r e a t e s t q u a n t i t y , m a k i n g s e l e c t i o n w h i c h i n a p a r 

t i c u l a r l o c a l i t y t e n d t o g i v e an erroneoxis i m p r e s s i o n as t o 

t h e s p e c i f i c n a t u r e o f dood r e l a t i o n s . 

Of methods t o be employed i n t h e i n v e s t i g a t i o n o f A n i 

mal e c o l o g y , he s t a t e s : (1930) 

1. Such s t x i d l e s s h o u l d be c a r r i e d t h r o u g h as many seasons 

*as p o s s i b l e , b u t a t l e a s t t h r o u g h two g r o w i n g s e a s o n s , a t . 

t h e end o f w h i c h b i o l o g i c a l d i f f e r e n c e s may be c o r r e l a t e d 

w i t h w e a t h e r . 

2. — i n f a c t , a l l g r o u p s show f l u c t u a t i o n s i n abundance 

w h i c h a r e p r o b a b l y , du© t o w e a t h e r . j 

3., P a p e r s on f o o d r e l a t i o n s . s h o u l d be accompanied by 

enough q u a n t i t a t i v e c o l l e c t i n g o f a v a i l a b l e f o o d s p e c i e s 

t o i n d i c a t e t h e s e l e c t i o n made by the s p e c i m e n e a t i n g t h e d 

f o o d . T h i s b r i n g s out i n t e r a c t i o n s o f s p e c i e s . 

These p o i n t s t e n d t o emphasize the i n t r i c a c i e s o f any 

e c o l o g i c a l work and the n e c e s s i t y o f a p p r o a c h i n g i t f r o m as 

many a n g l e s as t h e r e a r e e c o l o g i c a l f a c t o r s b e f o r e any c o n 

c l u s i o n i s made r e g a r d i n g t h e i r i n t e r r e l a t i o n s h i p . 
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